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HIS Work contains two Methods of Computing the Longi - 

tude at Sea, having the Obſerved Diſtance of Sun and Moon 
or Moon and Star, the Obſerved Altitude; of the Mooh, and the 
Obſerved Altitude of the Sun or Star. | W 

In the firſt of theſe Methods, the Effect of Refraction and Pa- 
rallax is found, by the Application of a New Set of Linear Lables 
together with the Logarithms of Numbers, Sines, Tangents and 
Secants. In the ſecond of theſe Methods, the Effect of Refraction 
and Parallax, is found, by working for the Angles at the Sun and 
Moon; and then the Effect whether it is additive to or ſubductive 
from the Obſerved Diſtance, to get the true Diſtance of Centres. 

In the firſt of theſe Methods, the Time at Greenwich is found in 
Hours, Minutes and Seconds; likewiſe, the Time at the Ship is 
found in Hours, Minutes and Seconds; and this compared with 
the Time at Greenwich gives the Longitude from Greenwich in 
Time, which is to be turned into Degrees and Minutes. In the 
ſecond of theſe Methods, the Time at Greenwich is found in De- 
grees and Minutes; likewiſe, the Time at the Ship is found in De- 
grees and Minutes, and this compared with the Time at Green» 
wich gives the Longitude. | 8 4 

When the true Diſtance of Centres is found, e of the Me« 
thods for that purpoſe ; then, either of the Methods of finding the 
Times at Greenwich and at the Ship may de uſed, as it may be 
thought moſt convenient; and if a Watch be uſed for ſhewing ei- 
ther the Time at the Ship, or the Meridian for which it was ſet; it 
may be applied to the Time at Greenwich, and the Sum or Diffe- 
rence in the uſual Manner will be the Longitude. - N 286") 

The firſt thing treated of in this Work, is the Doctrine of Re- 
fraction, in which it is ſhewn how to determine by Inſpection, hat 
the Refraction is at any Altitude, ſuppoſing the Refraction at the 
Horizon leſs than it is in Winter in the Northern Part of the Tem- 
perate Zone; this is of no ſmall cont EEE Method 
| of finding the Longitude at Sea z it is iſe of uſe in determining 


the Latitude, ; 
A 2 | 177 424 9 Then 


a * FE FIATö EV RTbDDer on 


N dead . Table ſhewing the Increaſe of he Moon's. Se. 
midiameter fò Altitude a ive Diftances from 
the Earth, oh — us „ iameter and from her 
Horizontal Parallax; for, when either of theſe is ſmall, the Diſtance 


Re 3c d vice 


tis ſhown how td find the Parkltax in Altitude, either to 


rees and Mingtes, it fnquently —.— 


In turning Time into D 
between the Minutes of Degrees, and 


that the Seconds of Time 


thereby confound the — this Difficulty is here removed by 
extending, that part of che 'Table to Half-minutes of a Degree; and, 


_ as Longitude cannot properly exceed” One Hundred od: Eighty 
either Eafting er Weſt _—_ the remaining part of the Table 
n n is to be done in 
the-different Taſes, is ſhewn by Examples 
The Dip of Horizon is ——— 
i» che Eur Method/of finding itude at Sea; and the 
various allowances that — been —— different Writers, for 
this.maſt neceſſary correction, make it zac, that many of 
them mult Have been erroneous, I have computed this Table from 
the mtiſt authentic Data, and applied it in a New manner to an in- 
tereſting dubject; namely, the finding of Diſtances at Sea. 
The Linear Tables deſcribed in this work, are upon a Plan which 
is entirely new, and which admits of Extenſion to a great variety of 
ther Sabjects, wherem Proportional Parts have bas! inſuperable 
Huderances to Calculators. It is a peculiar Circumſtance attending 
the Conſtruction of theſe, Tables; that when Numbers are to be 
taken out by them, they require no Thought in the CalculaGr con- 
. ecfning Pro 
In/uſingother Tables, he muſt be ready at the Rule of Three Direct, 


of no ſmall conkoquencs 


wich one, two or more Figures, ſometimes ſeveral Times in a ſingle 


Proceſs, and fequently be artes in thinking whether their Re. 
fults ne to be added or ſubtracted. 
- "Tie Linear Table 1. — the Utility of this Inven- 


tion; for, if the ſame Table were expreſſed in a numerical manner, 


ie Sould:fill at leaff I wenty times the Space, without being of more 
1 in j 7 _-_ At the fame time this Table 

—.—ꝓ—— require attention to the ſmaller 
Partsof — omg his Aiot containdd ininny other 
Method whatever. IF it be remarked that ſometimes Index Three 
af Tuo may ariſe in uſing this Table, and that then four 
igures for Seconds will come out for Number A; it may be ob- 


0 chat this can happen at na; other time but when one of the 
Altitudes 


Parts; which all other kinds of Tables require. 
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PREPATORY 1NTRODUYCTION: v 
Altitudes is very ſmall, the other very great, and the Dillatice ye 
ſmall ; and ch Caſes, the Errors-.ariſing dy the Lo wl 
any other Tble of this kind, adapted to one ſuppoſed Refracion 3 
the Horizon, will be four times as great, as the Eors jor want DT. 
' the additional number in this Table I 
A A ſimilar Remark my be made, on-the, application of Tables, 
computed upon a ſuppoſed Equality of Refraction at the Horizon, at 
all Times and Places, with a certain Number-of Minutes for the 
Horizontal Parallax. In the Formation of ſuch Tables, the Effect 
of Refraction diminiſhes faſt from the Horizon upward, but the Ef- 
ſect of Parallax diminiſhes lowly as the Coſine of the Altitude; and 
therefore, although Table I. is ſufficient for the Correction of Re- 
fraction, it is by no means ſufficient for the Oorrection of Parallax, - 
becauſe the latter will require four figures at leaſt belide Index. - 
When a Table is formed for ſhewing the Effects of Refraction 
and Parallax at once, the Refraction near the Horizon, in ſuch a. 
Table is ſuited to ſome particular place of the Earth, and the like is 
not to be expected at all other places; this is a part of the Founda- 
tion on which the Table ſtands, and when Pneumatic, and Hydro- 
ſtatic Inſtruments of a delicate kind are introduced to point out 
Corrections, it becomes a queſtion how far thoſe Subſtitutes may be 


depended on for — the Purpole ? 


"is ©A% 
"3- "I 


In the uſe of ſuch a Table, formed for whole Degrees of Di- 
Rance, and whole Degrees of Altitude for each Luminary, with a 
fixed Horizontal Parallax of the Moon; there will be at leaſt four 
Corrections, generally occurring; namely, one for the intermediate 
Minutes of Diftance, another for the Altitude of each Lumigary, 
| and a fourth for the Variation of Horizontal Parallax of the Meon, 
> according to its difference from that which is ſuppoſed in the Table. 
| When theſe Corrections are making, ſome of them will be addi- . 
tive, others ſubduQive ; ſome great, others ſmall; all which tends 
to embarras the Computor, nor can he with ſafety reject an of them, 
and inftead thereof take the T'abular Reſult of whole Degrees; be- 
cauſe the Corrections here are chiefly for the large Effect of Paralla 
and not the ſmall Effect of Refraction) which may amount to 
tine Minutes of a Degree at Ten Degrees Altitude ; Eight Mi» 
nutes at Forty-two Degrees Altitude; and is ſo great as. Iwo MI- 
nutes at Eighty Degrees Altitude. This appears at Sight by Li- 
near Table XIV. It alſo appears that, witlt ſmall 8 and 
ſmall Altitudes of the Moon, the Error by uſing whole Degrees in 
ſuch a Table, with its included Parallax, will frequently amount to 
more than Two Minutes of a Degree, It is therefare reaſonable to 
conclude, that when ſuch a Table is uſed without proportioning for 
the intermediate Minutes, under all the four forementianed circum= 
ſtances, the Errors may (for want of them) amount to Ten Minytes 2 


v PREFATORY INTRODUCTION. 


of a which at the Equinoctial is an Error of Three Hundred 


'Whilft the Method was practiſed, of finding Proportional Parts for 
the intermediate Numbers of Mr. Lyons's Table but a few out of 


a conſiderable Number of Perſons, could underftand it; this indu- 


ced me to ſubſtitute the neareſt whole Degrees, and the Twenty 
two Examples in this work, prove that no great Error in taking 
che Longitude at Sea, can have happened on that Account. The 
Table ſhewing the effects of Refraction and Parallax, requiring more 


and greater Corrections to be made, muſt therefore be with more and 


- 


greater Difficulties accurately applied. | | 

The Reductions into Seconds amongſt the Linear Tables, will 
fave the Computor both time and trouble, if he computes by the Sun 
and Moon's Angles; for in that Method, the Parallax in Altitude 
is had by Inſpection from Table XIV. in Seconds, and the Refrac- 
tion in Altitude is had in Seconds from Table VII. and with theſe, 


the Logarithms are taken out to get M. It is likewiſe ready for 


turning either the three hourly Differences, or the Difference be- 
tween the firſt Hours and E, into Seconds by Inſpection, in uſing the 
Formula for Longitude which is in this work. mo 

The true Diſtance of Centres being found, the Times at Green- 


wich and at the Ship are found by the Inſtructions for that Purpoſe, 


and then the Longitude of the Ship. 

Having enumerated the principal Steps that are to be taken in this 
Method, it ſeems not improper to deliver the firſt Principles upon 
which the Longitude at Sea depends, whether it be known from an 


. 1 e the whole Great Circl 
aphers uently name the whole t Circle pa 
round the Earth from North to South, the Meridian of a 1 
but it ſeems more accurate to name if that Great Semi- circle paſſing 
through the place from Pole to Pole. I. 

The Meridian of London paſſeth through St. Paul's Cathedral 
London. The Meridian of Greenwich paſſeth through the Royal 
Obſervatory at Greenwich. | 

The Meridian of London being continued northward, leaves 
England near Flamborough-head in Yorkſhire. It then crofſeth the 
Northern Seas, and being continued 38? 29, from London, comes 
to the Earth's North Pole. 

This Meridian being continued ſouthward, leaves England near 
Brighthelmſtone in Suſſex. It then croſſeih the Britiſh Channel and 
enters France near the Town of Auberville. By crofling the Py- 
tenean Mountains it enters Spain, and leaves it a little weſtward of 


the Entrance of Ebro River, It then paſſeth over the Mediterranean 


Sea, enters Africa near Oran and leaves it about 60 Miles eaſtward 


the 


from Cape Thres Points. It then enters the Ethiopean Sea and at 


Account of the Courſes and Diſtances ſailed, or diſcovered from ac- 


A 


PREFATORY INTRODUCTION, »vii 
the diſtance of 512.312. from London comes to the Equinoctial Line. 
Here the Longitude from J. ondon begins to be reckoned, in the Arch 
of a Great Circle which is every where equally diftant from the Poles, 
Eaſtward to 1802. for Eaſt Longitude, and weſtward for Weſt Lon» 
gitude to 1802. | ga Es, 1+ a4 

Continuing this Meridian go? ſouthward it comes to the South 
Pole of the Earth. This Extent from the North to the South Pole 
compleats the firſt Semi-circle of the Meridian of London, at all 
places of which, it is Noon Day at the ſame Inſtannt. 

Continue the firſt Semi-circle through the Earth's Poles to come 
ou the oppofite or ſecond Semi-circle, and it will paſs through the 

reat South Sea, 180? at the EquinoRial diſtant from the firft 
Semi- circle. At all places in this latter, it will de Midnight when 
it is Noon-day at the former. This compleats the Great” Circle 
commonly called the Meridian of London, dividing the Eaft Lon- 
' gitude from the Weſt. nenn 
The meareſt Diſtance from St. Paul's London to the Meridian of 
Greenwich is four Miles wanting a ſixteenth of a Mile. The neareft 
Diſtance of thoſe Meridians at the Equinoctial is fix nautical Miles 
and a third. At the Equino&ial, a Degree of Diſtance is a Degree 
of Longitude, and a Mile of Diftance is a Minute of Longitude,” * 

Almoſt all Europe, Aſia and Africa, are in Eaft Longitude from 
E and Greenwich. North and South America ate in Weſt 

n 1 42 —4 :, T3 ©5 


itude from Greenwich. | Mera 
be Seas northward of Europe and Aſia, the Baltic and Caſpian 
7255 almoſt all the Mediterranean, part of the Ethiopic Ocean, the 
Indian Ocean and part of the Pacific Ocean or Great South Sea, 
theſe are in Eaſt 1 both from London and from Greenwich. 
The Atlantic or Weſtern Ocean, and a great part of the Pacific 
Ocean, are in Weſt Longitude from London and Greenwich. 
Ot all the things that can be either Objects perceivable by our 
Senſes or Subjects for our Minds to contemplate on, there is ſcaree 
any thing mere difficult ta be defined, than what is commonly called 
The Idea which we commonly have of this Exiftence ariſeth fra 
a Compariſon of one Moment or Inſtant with another, and ac- 
cording, Js the Length of Duration which we can perceive to be be- 
Pound . 2, the Quantity or Interval of Time between * thoſe 
$ is ( k » C1 1 


imated. 
According to theſe Principles, one might at firſt coticlude 'that, 
when the Limits of two Intetvals gf Duration are at the ſame Diſ- 
| tance from eich other, the intermediate Times will be equal; or 
what amounts to the ſame thing, that Time flows uniformly ; but 


is ig con to the Principles whereby it is regulated. 
| LES pe eden of the Celeſti Na er particularly of 
che Sun; theſe are the only Meaſures whereby the Quai of 


m. PREFATORY. INTRODUCTION. | 
Time are: eſtimated, and they are. ſometimes nearly uniform, but 


dee 4 to all nge either accelerated or retarded. 
77 any kind is made for meaſuring the Quan · 


— Fro 
Ge bon by Clocks, Watches or other Mechanical Con- 


racks ſuch — clogged with many and great Difficulties, 


e have ng perſect Standard whereby they may be compared 


hey are liable to various D rees of W nas the quan- 

which (rom them alone] can, never be aligned. Theſ 
2 without mentio other, are ſufficient to ſhew that 
dux can be but 77 tho * Meaſures whereby oper 


5 the Meridian 
EET ho thi 5 
W 


7 
aaron) y. on 8 dian, which is the following Pay at 


next 
. Solar Day 3s either à little E or ſhorter, chan chat a going 
owing. it; We Difference is called the Di N 
Cre 57 tion Time from one Day to another. 
* hag Day contains. 24 Hours: which are nearly e 1081 to each 
6b Hour is divided and ibdivided inte Vin and Se- 


e n Ri e between the Length io 9 Day 
adanatbe, is about the 20th, of December, then it. f a Mi» 
nute of Time, Toward the Middle of February and May, the 
Fuad of ulx and ing of Wen. fie f Nerenee Amoyats 


but a fe Secon Tame" 
ee une 1 171 the noctial is 3605 Ae to. 24 


Hou dre Half a Minute o a anſwers to Seyer, Minutes (er 
Miles} and hal fof a Degree of the EquipeQtial. 185 5 the Rae as 
Error Les can 2 55 from the 177 by turgi Time into 


ente 177 aſes it will b e , and 5 
as to be almoſt infendble. This is th Tae an 
Method of ue Bähr or Oo, Sea, 

—— 


y 2 ee of the 3 ances of Centres, 


fran __ 9 Rel 4 ng 400 NOS Work, it ee the the 


Linear 
a Moon's An 


Jes, ar 25 ente as other 

n publiſhed; apo that no cen wr dpi 

to me, for — Tab ituted Mr. yons's whole ces, to taks 
n of Proportional Parts but when it 10 8 5 


Y 3 ps, 
| ate practiſed and 12 Imp 
are able of. r n e Se Truth and ale 
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8$ECTION. on 
Of Reftaclion! in Altitude, and the Tables ich die Gum 
for wing its Quantity. | 


2 in Altitude 3 is * the 8 ln 
or Minutes and Seconds of a degree, which the Sun, Moon, 
F r more elevated above che 
Hortlon of a Place, than they really are; and a Table of Refraction, 
is for Mewing theſe Seconds or Minutes and Seconds fa Degree, 
from the Horizon tothe Zenith. At the Horizon it is reateſt, and 
at the Zenithit is nothing. In the North Temperate” _— 8 - 
been found near the Horizon, at one and the ſame place, IL 
nutes of a d in Winter than in Summer; ROM ch 
the Medium has been taken to be Thirty Three Minutes. At the 
Horizon near the Equinoctial, it has bern found Twenty Seven 
Minutes; and in the Sauth Femperate Zone, it has been found 
greater than at the Equinectial. 
In the annexed Table, the Refraction at the Horizon is ſuppoſed 


ao 27% and againſt che different Altitudes are the correſpondent es 


Refractions in Altitude, ſuppoſing that che foreſuid Refration is 
at the Horizon, If the 3 at the Horizon is lefs than 12% 


27 


* 


— 


2 of REFRACTION is ALTITUDE. 


27/1; go downward till you find it nearly.” in the Column of Re- 
fraction, and obſerving how many Minutes of Altitude you have 
then advanced, go downward as many Minutes from any other 
Altitude, and againſt it is the RefraQion in Altitude for that Re- 
fraction at the Horizon. | | 

In the Linear Tables, Article VII. is a Table of Refraction as 
it has been obſerved near London. In that Table, the Degrees and 
Parts of a Degree of Altitude run from left to right, and oppoſite to 
them are the Seconds of Refraction, with the Differences of Re- 


fraction in Seconds for each Degree. This Method of ſhewing 


the Refraction, is expeditious and certain to a Second of a Degree, 


and therefore well * e for computation, where thoſe Seconds are 


to be taken and ſubtracted from the Seconds of Parallax in Altitude. 
From theſe Principles the two following Rules may be drawn and 


applied for finding the Refraction for any Altitude, and any Re- 


fraction at the Horizon leſs than that in a Table. | 
if When the Refraftion at the Horizon is equal to that in a Table. 
Subtract the correſpondent Refraftion in the Table, from the 


given Altitude, and the Remainder is that Alttude-cleared from 


efracti . 7 | 

* When the Reftacion at the Horizon is leſs than that in a 
able. 5 . oY | 

In the Column of Refraction, go downwatd to the given Re- 


fraction at the Horizon and note the Minutes of Altitude advanced. 


> Ma + 


|" Refrac. for Alt: ©. 24 34 Fetz, for Altitude d. 11.16 
| Altitude cleared ©. 5. 28 wa. & | Altitude cleared 3- 48. 44 as” =, 


Then, advance as many Minutes in Altitude, from the Altitude 


given, and againſt it is the Refraction required. | 


EXAMPLE 1. "EXAMPLE r. 
Refrac. at Hor. o. 34. 25 Refrac, at Hor, os, 32, of 
Altitude obſerved 1. 0 0 Altitude obſerved ' 4. o. o 


ium bee 


This agrees with Sir Newton's This agrees nearly with 
Table. S tween Sir Iſaac Newton and Dr, | . 
EXAMPLE Il... KML 
Rerfac. at Hor, o. 27 of Refrac. at Hor. 0. 43%. of. 
Altitude obſerved 2. o. ©,  ' Altitude obſerved 3. © © 

.  Refrac, for Alt. © 13. 90 Refrac, for Alt. & 9. 28 
Altitude cleared 1. 44. 30 Altitude cleared 4. 30. 38 
This agrees nearly with ions. This agrees nearly with „ 
EXAMPLE Mm. _ EXAMPLE: VI. 
— Refrac. at Hor. 0% 7 of  Refrac, at Hor. . 3 36” 
itude obſerved ' Altitude obſerved ' 6. © 0 
Refrac. for Alt. o. 8. 10 
Altitude cleared 3 


4 This agrees neatly witha medium F. 
_ eween - Halley Bradley, 
dels Calle, 2 
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ſtraight lines, drawn from the Centre of 8 


— 


of . MOON's SEMIDIAMETER; 3 
SECTION 1. 


A Table pk the th of the Moon' 8 ger 
for her greateſt, mean and leaſt Diſtances from the _; 


and for every Five Degrees of Altitude. 
Moon's Moon's Moon's Moon's exak> Lis I, 


Alt, great, meat leaſt Obſerved Alt. 10% 15). . 
| ; : : ed Alt n 
Diſt. Diſt. Dit. Hor. Semidiam. © 14 44 


F Seconds for Ah. © ©o 3 * 
. 1 : 8 true Semidiam. © 14 47 
2 3 3 | 
V EXAMPLE u. 
25 a 8 Obſerved Alt. 40% o. . 
30 7 9 Hor. Semidiam. © 16 8 
35 7 11 Seconds for Alt. © © 10 
40 9 10 12 . 9 2 
45 10 11 13 
50 11 12 14 
$6 11 13 15 EXAMPLE i | 
12 14 16 Obſerved Alt, 809. &, of. 
£508 13 1 Hor, Semidiam. o 16 42 
1 A 3 "qt 5 — Seconds for Alt. 0 18 
— 14 5 true Semidiam. . 17 © 


SECTION I. 


Of the e s Horizontal Parallax, and Parallax in . 


titude. 7 


le made by two 
don, one to the 
Centre of the Earth, the other to its Surface. Thus the Horizon- 
tal Parallax is underſtobd whether the Moon is in the Horizon or 


The Moon O W Parallax, is the A 


not; but, it will at all times be in the Horizon of ſome Place, of 
the Earth or Sea. Conſequently, the nearer the Maon is to 
the Earth, the greater is her Horizontal Parallax; and, there is 


the ſame Horizontal Parallax, whether the Moon is in the Horizon, 
the Zenith, or between the Horizon and Zenith, whilſt her Dif- 


tance from the Earth is the fame. 
The Moon's Parallax in Altitude, is the Difference between the 


Altitude of the Moon as ſeen from the Surface of the Earth or Sea, 


and the Altitude which the Moon would have at the fame time, if 


j nodes from the Earth' 8 Centre, and cleared above an Horizon a g 
| . Semudiameter 


B 2 


- 
— ———— —— — — t 
» 


— — — ——  — 
* — 


. e; — 2 Log. 34606 749% Far. Alt, 0 12 39 21477 


4 Of the MOON's PARALEANX in ALTITUDE. 


e of the Earth lower than chat of its Surface. Conſe- 
_ quently, the Moon's Parallax in Altitude is greateſt near the Ho» 
rizon; it decreaſeth toward the Zenith, and in the Zenith it is 


nothing. | 
By 12 like Reaſoni oning, the Moon's Sethidiameter is leaſt near the 
Horten and greateſt in the Zenith ; at her r greateſt, mean and leaſt 


Diſtances from the Eartft. 
At any wen Altitude of the 3 it is thus; 
As the s or Sine gf 00 Degrees, 
Is to 2 Coſine of the Moon's Altitude obſerved'; 
So is the Horizontal Parallax, in Seconds of a Degree, 
To the Parallax in Altitude, in Seconds of a 
The Moon's Parallax in Altitude, added to the obſerved Altitude, 


Elears the Altitude from Parallax in Altitude. 


Annexed, is a Table ſhewing the Moon's Parallax in Altitude, for 
every Degree of Altitude, and every Minute of Horizontal Parallax, 
to the neareſt Half Minute of Parallax in Altitude. In this Table, 
the Fi gore in Tens place upward, is ſuppoſed to be prefixed to each 
of the res under it. 

In IL ear Tables, Article XIV, is a Table ſhewing the Pa» 
rallax in Altitude for any Horizontal Parallax, and given Altitude, 
to the Exactneſs of a few Seconds, by Inſpection. og uſe of this 
Table, is as follows. 

Find the Moon's Altitude in the uppermoſt Line, and from it 
guide your eye ſlope-way from Right to Left downward, till you 
come to the Horizontal Parallax among the Horizontal Lines; and 

ndicularly under this, is the Parallax in Altitude, in Minutes 

Fad P Parts of a Minute, or in Seconds. Note, that the diſtance be- 
3 one Perpendicular Line and another is 60//. By this Method, 
the Parallax in Altitude may be found, to lefs Fey r5// inſtantly 
by Inſpection; but, if greater Accuracy be required, with a pair of 
Comme do thus, 

From the Lowermoſt Line open tlie Compaſſes upward to the 
Storivcmtal Parallax, with which Extent remove to the of 
— Then, take the neareſt Diſtance to the next Right- 8 

Perpendicular for additional Seconds, and meaſure, them by the 


Scale at the left Theſe added to the Seconds under the ſaid 
r le the Parallax in Seconds, or in Minutes and 
8. 


A ban is oe ö only cxpeditious hmm may be ded on to 


| tho Seconds; and therefore may be of ol in many _ where 


the greateſt Accuracy is not wanted. 
| if, By CALCULATION | : 1 
Early a EXAMPLE n. 


167 0 9.917 Moon's Alt. 76% 48 Er, 
2 K 3280 Hor, Per. © 54 40 Log. 1169 


Mt 
o 


of e MOON's PARALLAX is ALTITUDE, 3 
In the two foregoing Examples, Radius is rejected in the Total | 


of the Logarithms which are added together, to get Logarithm 
of the Paral.ax in Altitude. 0 8 


20, By CALCULATION and INSPECTION. 
| Alt. of Moon's Moon Moon's 


I Moon. Hor. Par. f Far. Ah. Par. Alt — 
9 „ „ 1 
t . $5.56 — 60. 5 — 33% of 2020 — 3 
2 1.36 — 7 — 8 
3 * - = © Shag. en or 3206 — 4 
4 $35. — | —— «=. 
5 49.57 — 57.8 —— 36.46 or 2206 — 4 

6 4742 — 77. —— 3836 or 2906 — Xx 
z „ 21 OSS oy 
. 20. ꝗ—ͤ—— 57.24 — 53. or 3A — 3 
9 21.2 — 6.30 — 52.36 or 325 4 5 

10 185 ð—: 85 17 
2 43-20: — 39%. —— Aaug or 3 
18, $034. —. „%%% 8 8 
33 2739 — 7. —— 70,36 or 3000 — 5 
14 0430 — 337 w— 22 o i037 — 8 


By the above Examples, it appears that from this Table, the 
Parallax in Altitude may be taken without an Error of Six Seconds 

from the Truth ; for the above Differences are alt of one kind; 
and this may be of Uſe on many occafions when that Parallax is not 
wanted nearer the Truth, and even in many caſes. concerning the 
Longitude at Sea, as that Error alone would produce but an Error 
of Three Nautical Miles at the Equinoctial and Two coming into 
the Britiſh Channel. | | ; 3 

Seeing that this Method of finding the Parallax in Altiende by 


Inſpection is fo accurate, it is applicable on ſeveral important c- 


caſions. In taking the Latitude hy the Moon's obſerved Meridian 
Altitude, it clears that Altitude from Parallax in Altitude, to any 
defired Accuracy, with eaſe and certainty. The like for Altitudes 
of the Moon out the Meridian, in order to find the Latitude, Lon - 
itude, Azimuth and Time, from cotemporary Obſervations 3 for - 
in either of theſe caſes, the Refraction is ſubduſtive and the Fa- 
rallax in . N — and — both on CO true Altitude 
is found. It is farther of great utility in finding the exact tity 
of ——— in Altitude near the — — 5 — 
(a matter of the greateſt conſequeuce in tai ongitude at 

as mentioned in my Treatiſe on that Subjed) and farther, ir is ap- 
icable with Facility, for — the Deviation of the Spheroidal 
orizon from 'that which be formed on a Spherical Earth. 
Many other Uſes of this Table might be mentioned, . | 
1 oahincn DIY A 


” 


N 
„ 


D. H. Mx. D. H. M. D. H. M. D. H. M. 
M. M.S.. M. W M. NM. . NM. II. 8. 
0-0. 2 . iy 2 301—2. 2 4513: 2 
1 0. ID —1. 4 31 —2. 4 4 4 
11—0 164—1. 6 314—2. 6 464—3. 6 
2 —0. 8 17 —1. 8 32 —2. 8 47 —3. 8 
21—0. 10 1 8 321—2. 10 471—3· 10 
3 —0.12 18 —1.12 33 —2.12 48 —3.12 
1 184—1.14 331—2.1 481—3.14. 
4 — O,1 3 19 —1.16 — 2.1 49 —3.16 | 
44—0.18 194—1.18 —2.18 491—3.18 
5 —0.20 20 —1. 20 —2.20 50 —3.20 
M45 204—1.22 3 3 5013.22 
0.24 21 —1.24 36 —2.24 51 —3.24 
61—0.260 214—1.2 361—2.26 5123.26 
7 —0.28 22 —1.28 7 —2.28 52 —3.28 
2 . 30 221—1.30 322.30 521—3·30 
8 —0.32 23 —1.32 8 —2.32 53 —3.32 
84—0.34 2311 381234 82.4 
9 —0.36 24 —1.3 39 —2.3 54 —3.3 
910.38 244—1.38 g9i—2.38 544-338 
10 —0.49 25 —1.40 40 —2.40 55 —3-49 
 TOF—0.42 254 —1-42 404—2-42 551—3-42 
11 — 26 —1.44 4t —2 


In this Table, 


Minute of a D 


each 
is four Seconds of Time. An Hour of Time 


30 —2. o 


SECTION | 
is four Minutes of Time, and each 


45 —3. © 


IV. 


6 A TABLE of DEGREES and TIME, | 


-: four 


At fifteen Degrees, and a Minute of Time is fifteen Minutes of a 
Degree. Wr 


| or the Minutes of a Degree do not 
exceed Sixty, the Time is oppoſite to them in the Firſt part of the 
Table. Conſequently, when the Time doth not exceed four Hours, 
-the are oppoſite thereto ; and when the Time doth not exceed 
Minutes, the Minutes are o e thereto, to the neareſt half 
Minute, in the ſame part of the Table. | | 
When the are between Sixty and One Hundred and 
Eighty, the Hours and Minutes are oppoſite to them in the Second 
_ the Table. When the exceed 'One Hundred and 
ighty, the Exceſs muſt be found by Subtraction and againſt * 
| | | 1 OY emainder 


A TABLE of, DEGREES and TIME. 7 


D. H. M. D. H. M. 


0 


Remainder are the Hours and Minutes in one of the 


110—7. 20 


1 12—7.2 

113—7.32 
114—7.36 
1157.40 


116—7.44 
1177.48 


118—7.52 


119 —7.56 
MAT 2 


D. F. M. 
121—8. 4 


122 —8. 8 


D. H. M. 
151—10. 4 


152—10. 8 


153—10.12 


154—10. 16 
155 — 10.20 


"hes 1 8 


168—11.12 


169—1 1.16 


170—11.20 


171—11.24 
172—1 1.28 
173—11.32 
174—11. 36 
175 —11. 40 
176—11.44 
177—11.48 
178—11.52 


179 —11.56 
180—12. 0 


: 


Table, which being added to Twelve Hours gives the Time 


The Reverſe, gives the 
Minute of a Degree. 


EXAMPLE I. 


Ul 


8 

29 38 

28 0 
I 


- 


8 YD 


4of is 7% 54 4 
0 = I 582 6 
4% = 


2 (8 


156—10.24 


ired. 


Degrees and Minutes, to the neareſt Half 


EXAMPLE n. 


9 
* 


EXAMPLE W-. 


for 13 


* ” 


19 47 a6. i: a 

a 2 

7 44. 
3 


_ 


New Tahir ſhewä 


A 


of 


* 


55— 2.53 
; 8.14 


_"bg— 8.34 
70— 8.53 


1 — 9.12 
— 930 


85— 9.47 


90— 10. 4 
Q5—10.21 
100==10.37 


180—14.1 5 
| — 9-20 


190—14.3 
19514. 50 


20015. 1 


210==1 5-23 
215-1534 


22015444 
5 15. 8 


Te OS .230— 


110—11. 

115 —11.23 
120 —11.38. 
125 —11.52 
130 —12. 6 
135 112. 20 


1440 — 12. 34 


445 12.47 
13 0 


1856—18. 3 


1060—13-2 


_165—13:-38 
' T70—13-50 
T75—14- 3 
180—14˙15 


} 


* 8 


235 —15.1 7 
240—16.27 


245 —16.37 


250—16.47 
255—10.57 


260—17. 7 


265—17-17 
270—17.27 


225 17.37 
O—17-46 


285—1 755 


295—18.14 
300—18.23 


3518.32 


„ U 


2 te DIP of HORIZON. 
ng che Dip of Horizon to 600 Feet 


above che Surface of the Sea; with its Uſe in deter- 
mining the Horizomal Diſtances of Obje&ts. = 


r r 
A Dip. 8 Di. # Dip. f Dp. 1 Dip 
8 8 ; 5 op #8 0 # 2 9 4# 
00. 0 25.18 


310—18.41 
320—18.59 
340—19.54 
350—19.52 
20. 8 
3 +2 5 
380 — 20 41 
390—20.58 
.4QO—21I1I4 
410—21. 30 
420 — 2.45 


45023. 1 
5002.45 


$10—23-59 


520 —24.13 


330—24.2 


$40—24-40 


5 


500 —25. 7 

. 0 
580 —25. 34 
590—25.47 
26. 0 


The Height 10 which:this Table is carried above the Surface of 
| the Seca; is ſuffieiene for all caſes wherein the Dip is wanted co be 
known in order to clear the obſerved Altitude of either Sun, Moon or 


Star, It is calculated anom from proper Data. At the Height of 
a Ship's Deck. it gives the Dip Halt a Minute of a Degree more than 


| 6thers, who have been eſteemed our beſt Writers 
on this Subje&t. . Whilſt ſuch Uncertaintics have been concerning 
the Quanti Dip, Corrections of the obſerved: Allcudes to Se- 
, muſt have been needleſs. 5 

EY, N SECTION 


Of . DIP of HORIZOW, 3 
ECT 
Of che Dip or Depreſſion of the Apparent Horizon, below 
| the Horizon of the Sea, 
When the Eye of an Obſerver is either in or ſuppoſed to be in 
che Surface of the Sea; the Celeſtial Bodies a ng to coincide 
with the Surface of the Sea, are ſaid to be in the true Horizon of 
. the Sca at that Place ; but if the Eye be above 35 Surface of the 
" Sea, the ſame Bodies at the fame time appear Elevated a certain 
number of Seconds, or Minutes and Seconds of a Degree. This 
Elevation is called the Dip of Horizon, and is to be fubtraQted 
from the obſerved A to clear it therefrom. 
A Table ſhewing the Dip of Horizon having the Height of the | 
x e above the Surface of the Sea, is made, by haying the is Diameter 
the Earth in Feet, and the Height of the Eye in Feet. If the 
1 of theſe is not neat the Truth, the Table will not be = 
correct. I have computed the annexed Table, from the lateſt D | 
coveries concerning the Dimenſions of the Ear.h's Diameter. Mo 
The firſt | = 05 this Table, will anſwer for all the uſual 1 | 
when Altitudes have been taken in any part of a Shi E 
ere uſe for aſcertaining Diſtances 
a e Shi 
| In his Table, fixty ſecond make a Minute or Nautical W. 
and the Nautical Mile is to the Engliſh Mile, as 60 to 70 nearly; 
bee therefore, when the Nautical Miles are found, take its Sixth part 
| and add it to them, this gives the Engliſh Miles neatl 7. 
The Alteration of the Poſition of the Horizon 97 a Plate, f is 4 ä 
| Minus of a Degree in each Nautical Mile; therefore, the Dip of - 
Horizon ing accurately known, the Diſtance i is alſo known. as in 


the follow —_— 
(MPLE 1. be: EXAMPLE | 
Height 2 Fee "4 '  * Height tao. Feet. 
2 bs 2 Das Ko); 
e cles 2 7 tude cle 26. ” 
n A 3 FEANDLS 1 
Height 1 f Feet. —— of a s Deck © et, * 
Fartheft Surface at Sea 99, 17. Height of agorher's Duck, © Feet. 
Nautical M. e Dip for firſt Ship OP is 
Ex n i" les. Dip for ſecond Ship 7 38 | 41h 
| EXAMPLE: V. / Ships Diſtance apart o EM 
of a Ligh Nautical Miles 181 miles. 1775 
Ne icht horizontal at Sea. 2 Engliſh Mi 7 | 1 miles. 
Distance in N. Mi - 0 4 + bh bn A W453 
rr at; Miles, Fof a Bill cet. | 
EXAMPLE wh ; Height of a Maſt 2 Feet. \ 
Heighr of one Hill 5 | | Dip for the Hill Ne 48. 
4 Height of another Hill 440 Peet. Dip forthe Mat io 377% 
for both Heights Dip for both 34. 22%. 
iſtancein N. pI Make Naucical Miles 268 mi les. 
iftance in E. Miles And Eagliſh Miles miles, 
wan &$ Heights vega inthe lin. | Diſtance when their Tops inthe Horizon. 


'O SECTION 


s E 0 T 1 0 N VL 


| Of LARGE TABLE I. in the Linear Table- 


This Table has three e 1ſt, Lines drawni.from the Left 

nd toward the Right, | beginning at 4% and ending at 509. In 
ſome part or other of theſe, the Leſſer Arad of Sun, Moon of 
Star, is found in N the Longitude. ad. Lines drawn 
rpendicular to and cro! thi former, und 
; pri Loh In ſome part, or TUNG of theſe, the rreater Altitude” is 
| 79 5 3d. Lines croffing the two former, and numbered with | 
ien 2. and three Figutes following it. | 
25 When a Number is to be foun by this able, the leſſer and 

reater Altitudes are to be found as before directed, and in the 

ingle of meeting is s the Number ſought, amongſt the third fort of 

fotemention 

The Obſervations that has been made in different Climates, 
pre that at the Altitude of a few Degrees, the Refraction way | 

too, im perfe& ly known; for a defired Determination of he Lo | 
gitude by the Lunar Method.” There are proofs of ſuch uncertai 
| as high as eight or ae Degrees of Altitude; this. renders 
— A uV. conſe [ and ſhews that the ſucceſs is 255 | 

to be e om DR titude | 
When the Point is d where the Xines of leer and greater 
Altitude meet in this Table, it is to be obſerved that, neat that 
1 the 5 Leg gh wy Lines A, the 1. . 
ten Uni as many df the as that oint is p e | 
Wo 55 "added to ill Nambe gives the Number required. 

out the Ne foe is Table, there is no particul 
42 ap but what the Eye can immediately diſcern and the 


| 3 ent determine, t when one of the * is very near 
h the Horton and SM Exror may be {orgs ng 1 the un: 
3 concerning Refraction Bond, a this Table. 
When the None thus fo und, it is to 200 „ede te For- 
mula ditects, until Nui A1 18 found: FT. To. 4 "34; 2460 
When the two Lines Direction from the Leſſer and greater 
Altitude, do not fall Mithin this Table. 2:5 without it, neither this 
Table, nor Table Il, following it ate t applied, ber; able III. 
as is directed i Par = us 2 1 0 DENG 28 8 1 re 
| In uſing s Ta the Number ma Nn 
caſes, th the reſt Quatter of a. roy", both the leſſer a 
greater Altitude, and in ſome caſes to t ig that number of times if | 
not more, without eyer needing” Proportional Farts fox any place in 
the Table; Which i Advantage ae Mer 
thod of Expreſſion. ind wt nf Dog wet cc 
This Table is illuſtrated, in n the Cprredtion for 
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at de, and'ending 


Fg 


* a nat Sus (en oleared 
| a & Sm e the Altitude of theMbont 
(ont cleared fom Dp © Senudinmeter, the Sun- 
Aon neareet Lambs, - -. - - Add BU the - 
obvered Daene of Limbs to get the Bough ..- 
chu Dietance. with thus from Zphemens- - - 
page &, 9. J0 or // for the Month , where dle Day 
of the Month C Sun are together take out the - -- 
nearesh Hour tus is the rough Hour f 
Greenwich . 

2 . Nie Kphemeris has the 

Suns true Semwdiameter- -.. . 8 


Moon's tae Semudiameter - .. -. < .. .. - FT 
Loon Hormontal Adee 7 
Three hourly Dum 8.9.0. 


eqrees 
3. Began 3 
Daa & Rough Hour jor Ge, eg. is 


on as dt dats cnt] you come to the Nianber 
# mit, Die, ui usual (ares, the nau the - 


| Rough Griral Dum os Dagrees, comes W 


No:; the greater 


it is ; © the nearer i comes 


i 20, the bye i is. Ae, Aud. of the | 


Avon be that above 20 Wha dle. 


aer 8 74 5.5 r 


ou 3 . AN $a 


 Declmatim © Latitude are bol rh or l wi 


"8; 


"a8 
= wo * \ Wen 


4. r mal Dose,, er eee, Au Vu 
Take the Mponya\Bhallac Ale. f. es MS 
Tables page 3 1 10 — — 


cr Fa aber 


& the Defence off i- Seconds & F"...\ 2 N 1 
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+4 


— :: 
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other tes, add H- Duden M g 4: gab the \ 

Bur aum. au eub tact IM ene ae 1 
/om the Half aum be eee, eee, 

on by the Formula, uli you lente Tint aut, RE 
Shep ; this will be pagtNoonat the Hp tv" * 
an Afternoon Observation; eee n; ma 
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Gua bttint one: N 44 
the other ; di Ramme 12" the Wet, er N 


9 een 6 tt of neu . 1792 by —— 4 28 


— —_—_— 


Ed 
* 
i 
| 
: 
: 
i 
; 
- 
* 
| 
| 
| ” * 1 


” 4 N 
" K * . A "0" * « 4 
£ & I « | 1 | + ax: 1 ; \ * 
+ * . C\ « * F OO: + *\ * % Y . * N . # * ; * 4 a N A 1 . 
* * $ wy 4 N Y 05 k * Y \ * * 3 * * , \ * 7 „ 5 0 1 * : : [ 
- a ry 
40 ”- 
99 va } y . C23 * * 
. 4 a a * 0 2 r x 


« * — 1 | 1 F 
* * * 9 . * 1 "z Y {14 * 35.0 > 7 ** 99 0 
1 % \ * 3% þ 4 =: . . 
” * 
&F . 4.32 * 8 . * 
* % LY * 8 5 — 510 : » ;, * A 8 * 1 * + ©%\ L * 9 914 * 
* F * 


ral nn 2 | * 3 


SAM. Nn 4 Gt 
1 * 8 i : 
* N i | 2 
— Nis PIT 94 * en 4 A*.\ b W * 


. C 


> 3 A3AL SE A0G-% * 44 a | s \ avs F: 
les 7 | 
2 ge , - WA : Y 4 a\ * 114 4 = 1 +34 

. * +224 . ere 3 k . 
I 4 : | 8 P a 44A» $3. + 4305, 
V5 ** oY 8 4 1 +> > XS , 

2 5 % "= 

4 C.-Y \» 12 * * # If 


* 3 RY L v 4 * N *2 " T2 q * * 
* vg *A\ er , 5 * & RAY ” 7% I q * g % * o 2 * 
4 >: * a OW LEY Þs-4:%s 5x- ; bp. Þ 3 * * " 
L | ; 4 


4 


* 1 | * 
0 hs 4 " ;, * : ” , 
6 . * * 91 no oi * 5 4 ; * *. * £ * > 9 0 x * 
- ! PL, — 1 3 & bd I 5 0 5 1 Bir : * = . # * : N mY 
va FA” * * a 
N . : * 
* . . . l | s 1 
* 2 4 W * Feen < & \ 2» : * * + da % . pa 4.5 2 
1 8 . c v4 | y 
\ $7 SY 7 vg” x42 2 | | By 4 &- * N 1 nl #. A *% % AY . * 
1 i; W „ F-55444 2 30%) A $447 n 3 it , 
7 4 e 1 
* 0 a N 


* | ' 5 : * , 
. «3 4 a 6 134 * } . % L 23 £ 
"© 7 1 W's * 1 Y L * * 1 * * 7 Ws \ \ " +. | 4 4 1 1 3 1 [ > i . b g 
4 of vi 7 p ; „ * 8 


* 

P . ord "0: J * 

; * 1 0 — * - " . * ; - 2 MA n * 

„ 23 —— 8 LF 1 ” eV, ? K * 6 , 2% > * s S FSS24 « 
- * . . „ 


8 N N A a W has | . * IS = 1 \ 3% &.. 29% £6. — 


: : TY ; i» Fo -F- | 
| I s 2 1 A ö 4 k : „ d 
** 1 N 41 8 * 3 4 ” % You WIN +4, 


- 3 l 
* = \ 0 L 
. "4 "3? e 
«+ * % wh 5 vt * 3 . gk * 1 T7) : * PO *. 
. &? G4 1&5 + x74 4 SES SE, * 1 5 bn, ” : » b * * 9 10 
1 7 « 4 I 3 \\ ? 35 * 
15 „ 1 1 * 4 34 . 
* 1 
7 4: 8 "I. 6 a. 4 : 9 po . 9 by * 
Ale LY 5. " « 4 * 5 * — 1 A lr 8 : " - 977 4 , 
7 1 5 " 941-7 * y * 0 0 * 28 >4 ** * & » 8 * - - :, , 
1 . | * | 1 * f k q by 
N 5 * 4 4 * * 9 . ” : , 4 „ b ” $ q SN ” 
1 * 4 - - - s Fr 9 : 
* 4 N * ? \ | 4 I T4 ; Ty yrs , 7 q * 1 "8 Te A 2 CA 7 4 4% | ; * ** , 
Fs R £ : " * - 1 
% * 
2 * - 
* | wank 1 La * | 1 ** 
0. * W CL oe i 2: & . * * * * * | * 
. 5 LEW 7 4 9 ö y * 
* , | N . [ * * 1 % * ; © y00P + ; 7 . 
eee, en l. 4 1 1.1 A. 11 N 5 g 4 os * 4 4 ** A * 55 1 - 
L = ++ L * 
| : 3 ' 7 | 4 JA 
5 a l . . © * 4 A * ; «4 4 «4x4 * ifs + % : %* 
* 3 a IR 4 —̃ m — — 5 * * 7 * v7 
>, BS 1 (1 „ \ % Ry. x * 
VF : 0 * ' * 7 a o 5 1 8 * 2» k 4 þ * e *+ * 
( RS TOAST i ALL,» | +4 wo. © 
= . 
| ; ; 
F 8 * * 
1 * e \ q ; 
N — * 5 · W * P * - - , 7 
; LS ” 9 . 
F. x: 
U 
| 1 
i * 
- 
4 


3 


. When the Sun. Eb on nearest Lane 


have been obverved; add 3.2 to get the 
Rough uu Divtance . Also, add the Sun 
 £ Moon's Bu Sanidiameters, V Seconds for 
Mpon's Altitude - to L (3% 

2. MWh the Star Moon's nearest*Lanb - 
have been observed add /6 to get the Rough 
lentral Distanæ. Ao add the Moon's te 

_ Senmduameter, & Saus ICs 


_ w gel- E 


3. When the Star © Abo forthe Lamb 


have been obe; Subtract 10 to get the Rough 


(antral D ivtance . Ales subtract the Hoon true 
S emdiameter, Þ» Seonde fir Moon's ue. 


e 
ä . 
4 e Abende fiom lays 246 


lis nearest whole Degrees may be uged i the 


2 . When the Number alle above or near the 
Cooked Late in large Table X zo need not 
/nd the Numbers A. B, but take /rom 
Table ID, the Sun thater to be added to 
Amber L, to give Niamber D. | 
3. When the Sun or Moons Altitude is 
mall, the Betackion ehould be taken fromthe 
Altitude , before it is written in the Formula , 
next after the Horixuntul Amar 
. In computing il In- at the Step tlie 
K Sande, is that 
1 e * 8 8575 


4 ” Jamar + 4 


38. 
nba no Watch us d in tho 
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a Watch , the Sun chould not be very near the 4 


45 „b 


Aforidian ; % eee e 
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Of ce LINEAR TABLES: | 11 
Ss ECTION vn. 1 


of LARGE TABLE II. in the Linear Tables. 


In this Table, L is the obſerved Diſtance of Centres, and B the 
Rune of Seconds to be taken out, and added to or ſubtracted 
from A. In doing this, if L be near 9o Degrees, it is to be found 
to the neareſt Half Degree; but if it be near the Middle of the 
Quadrant, it ſhould be taken to the neareſt Quarter of a Degree; 
and if it be toward the Beginning of the Quadrant, as from 20 to 
15 and 10 Degree, it ſhould be taken to the neareſt Half-quarter of 
a Degree; — oppoſite thereto is the Number B in [$44 2 which 
are to be added to, or ſubtrafted from A, as denoted at the Top of 
the Table, to give the Correction additive to L to give D. 

This Table is illuſtrated, in finding the Correction for Refrace 

tion, in the e farther on. | 


SECTION VIII 


Of LARGE TABLE III. in the Lies Tables. 


This Table is to be uſed when Large Table I. will anſwer to no | 
| Number by the Interſection of Lines within it. As in large Table II. 14 
ſo here, L is to be taken to either Half or Quarter or a Quarter j 7 
of a Degree; and againſt it is the Number of Seconds 14 part of a 10/7 
Second (which are here called B) and are to be added to L. to give D. 1 
This Table is illuſtrated, in finding che Correction for Refrace 17 
tion in the Examples farther on. {cf = - 1 


= j SECTION IX. 


Of LARGE TABLE IV. in the Linear Tables: 3 


When the Obſerved Diſtance of Centres hath been cleared from 
Refraction and Parallax, by either of the Methods treated of in the 
Theory and Practice of Longitude at Sea, or that by either of the two 
Formulas in this Treatiſe ; there is a ſmall Correction to be farther 
made, for ſmall Diſtances arid ſmall Altitudes of the Moon, which 
is moſt eafily done by this Table. 
This Table hath three different Sorts of Lines; 1ſt. Pe: r 1 
lar lines leading from the Numbers 109. 209. &c. to go? and re 8 
ing again to 120% in ſome Part of theſe, the Diſtance L or mier 
E is found. 2d. Parallel Lines drawn from left to right, from the 
Numbers 107. 22, &c. to 627. in ſome Part of theſe, the Moon's Pa- 
rallax in Altitude is found. 3d. Lines which are «partly curved, 
* the Kü the Table; amongſt theſe latter (as in larg e Table v2) 
ſt Correction F Om in Seconds at we End of the 


Lines, 


: - 8 
” 4 * 
4 
" k CY 
TL r _— — — 22 Py 
A 4 — — we . — . V1 * = K. . wa _ 8 5 * 


— 


— od age E iſe therefrom. The peculi 
* an a rror may ariſe therefrom. e ar 
— able, s tu 


ee for Uſe, although the 


m Of the LINEAR TABLES: 

Lines, when the Correction C is found as a Parallax in Altitude, 
and E as a Diftance, and the Angle of their Meeting falls without the 
Table; but when theſe meet within the Table, the Number found 
by the —— muſt be taken from that Correction and the Ro- 
r 18 Of 


As Table I. is expreflive of Anſwers to any Part of a Degree for 


both Alritudes, fo is this Table IV. to any Part of a Minute of 
Parallax in Altitude, and any Part of a of Diſtance; and 


therefore, bath of theſes Tables are contained in a much lefs Com- 
paſs than this could be expreſſed Numerically in any manner what- 
ever. At the fame time, na proportional Parts ever come in queſtion. 
This Table is illuſtrated, in finding the laſt Correction for Re- 
fraQion and Parallax, in the Examples farther on. 2 


e 
Of TABLE V. in the Linear Tables. 


In chis Table, the Lines 1, 1; 2,2; 3, 31 &c. do each of them 
bontain 10 equal Parts. Therefore, if the Diſtanee of any two 
Lines of the third Sort in Large Table I. be found among theſe 
Lines; any intermediate Diſtance between the Lines, is hereby 

F hed 5 of pair of compaſſes | 

This M may be ap h a pair 0 

came to the greateſt Accuracy by 1. in 


able I. but it is not ny 
uſual Praftice. The Correction depending on Large Table I. is 


penerally but ſinall;' except when one of the Altitudes is very ſmall, 
ee noted, its Refraction 3 be dos 


rty of this Table, is that of giving Anflwer to a Multitude of 

Queſtions, inſtantly without proportional Parts, and all ſufficiently 
CSS 

able is compriſed in ſo ſmall a Com- 


SECTION KI. 
Ot TABLE VI. in the Linear Tables. 
This Table is a Supplement ta Table II. and applied only when 


the lefler Altitude is from Eight to Four Degrees. In ſuch Caſes, 
the Diſtance af Centres is to be found in the Side of the Table to 


e neareſt Ten Degrees, and againſt it is a Number of Seconds, 


which. being ſubtracted from B, as it is taken from Table II. gives 


— 


0 1 , which, is to be applied as directed in the Uſe of that 
. 22 if eee eee 


Of the PROPER LOGARITHMS. 2 
SECTION XI 


Of ids PROPER LOGARITHMS, i in the ra Tables ty 


The rithms which are of moſt general Uſe are, firſt the Lo- 
garithms Numbers, theſe are commonly called Common if 
rithms.; ſecondly, Log-fines, Log tangents and . 

When of mand Terms in Dire& Pr rtionality, three are | 
do find the fourth, and the firſt and third Terms do each of 
Minutes and Seconds, but the ſecond Term is Unity; in order to 
take off the trouble of reducing the firſt and third Terms to Seconds, 
w_— other tedious Multiplication and Diviſion, Proper Logarithms 

lied which bring out the Anſwer by a fingle Subtraction. 

ay” ough theſe n are er when Un carried; to but 
four Places of Figu e the Index, yet when is the Mid- N 
dle Term, they — ſufficient for this Parete, becauſe Unity is their 
Difference throughout almoſt all the laſt Quarter of the Table. In 
almoſt all the third Quarter the Difference is Two; th out the 
ſecond Quarter it is from Three to Five; and 'near the k of 

the firſt Quarter it is nine. 
—— may be made applicable, if Two, Thees or 
Four, be the Middle Term, with this Alteration. If Two be the 
Middle Term, the Degrees Minutes and Seconds belonging to the 
reſpective Logarithms muſt be doubled; if Three be the Middle 
Term, the Logarithms muſt be trebled ; if Four, they muſt be 
Wik he — debe bil the Logarith the ſame, 

they are w ms remain there 

will be either Uncertainty or Error of two Seconds of a Degree, in 
the laſt Quarter of the Table; and a Second of a Degree in a great” 
Part of the third Quarter; and as often as theſe Errors are repeated 
in CY ſo much greater is' the Error ny upon the 
W 

The only e Remedy to theſe Deſecls, without wetting . 
Proportional is the BiſcAion of the trebled Minutes and See 
—_—_ for by this — in theſe uncertain Parts of the Table, 
whatever the Logarithm happens to ee 7 co dent Num 
— tte near 1 


SECTION. _ 


A e of the TABLE of . LOGA- 
| RITHMS. 


Atthe To of the Table are the Degrees wy _ PTS marked in 
2 Er Vote to 7 . TY wack in the vide are = Seconds 


1 


# 


i Of the PROPER LOGARITHMS: 

in two Columns, tg every Three Seconds, the innermoſt Column 
of Seconds belonging to the Logarithms, and the outermoſt belonging 
to the Medium of the two Logarithms one above- and the other 
-Jow the Line in which they ſtand. The left hand leading Figure o 
Figures of the Logarithms, repeat or are ſuppoſedly prefixed to thoſe 


right hand Figures which are under them. 
At the Bottom of the Table is a Row of Figures, ſhewing the 
mean Difference of the Logarithms in the Columns over which they 
and; and underneath that is a Row of Degrees and Minutes, be- 
Fug with O, and increaſing by 15 Minutes of a Degree, to the 
nd of the Table. At the outermoſt Column of Seconds, are ſmall 
| 1 a little above and below the Lines on which the Figures 
8 ECTION XIV. 


How to take out the PROPER LOGARITH MS; and 
eee, Degrees, Minutes and Seconds. 
1: 2 When the Degrees and Minutes are found at the Top of 
the Table, and the Seconds can be exactly had in the innermoſt 
_ at the Side, the Logarithm is at the Angle of Meeting in the 
adh. of cs TELE 2 n 
ad. When the Seconds are found in the outſide Column of the 
Table, the Medium of the right hand Fi of the [Loparithm, 
with-its prefixed left hand Figures, is: the ithm required. In 
this Caſe, it appears by Inſpection, that throughout almoſt all the 
latter half of the Table, the Differences of the rithms will not 
ttiſect; and that therefore they are not continued to Places enough 
for ſhe wing the Logarithm to the neareſt Second by ſuch a Tri- 


A Ms | E 
3d. Since the inner and outer Columns of Seconds, do exhauſt 
all Numbers in a ſucceflive order to the neareſt Half Second, no 
Etror whatever can happen by the above Method of uſing the ſecond 
Half Part, nor an Error 3 than Half a Second, by uſing the 
Art Half Part of the Table. But, if greater Accuracy be wanted 
in the firſt Half of the Table, the Medium of the Logatithms com- 
pared with a given Logatithm, will ſhew whether the half Second is 
to be added to or ſubtracted from that in the outermoſt Column, to 


givethe Truth required. | © 7 | 
„4001 Aon ro. 


f TABLE Xf.. in the Linear Tables. 
This Table begins at O, and goes on to either Three Hours or 


| Three Degrees and ſhewing by Inſpection buth the Seconds of * 


nd the Seconds of 2 Degree to FM of which, add. 1 
Number of Seconds, and the Total ſhews the Seconds in a ory 
Number of either Hours, Minutes and Seconds, * of ons 
nutes and Seconds. if 
The Reverſe of this turns Seconds into Time, or Degrees. A 


EXAMPLE 7. | | EXAMPLE 11. | 
If H } e | 
2 27 53 = 387%. | | $679 1 34 T3 oh 243 
for z 27 'o ' = $820. . nenne * 22171 

53. 95 N 39 0 y 2 DO 20 

* 189 4 

SECTION. xvI, „ ec bluow 
al 


Of TABLE XIII. in Fg Linear 2 


This Table is of the ſame kind as that deſcribed 1 

as far as Sixty Minutes, which may likewiſe expreſs lp 2 

For * above Sixty, this Table goes on ii Tens to 
or 24 H urs of Time. | 


: 8 E 1 T TO N yu. ] ' 


Of finding the True Diſtance of Centres of babe Sun and 
Moon or Moon and Sun; _— the Obſerved 1 
of their Limbs. 


In this work are two Formulas for computi 18 only the true 
. of Centres, but the whole Calculation ing Longitude from 
reenwich. 

The fuſt of theſe Formulas, finds the Effect of Refration, which 
(in almoſt all practical Cafes) * # ſmall, although the caſes are an dr 
rous; and the 7 — the Effect of Parallax. 

orm 


aj ula wer gs joint EG of RetiaBlionand Po 
ax to 

The fegen Inſtructions, od eve the, Order «gd theſe Operations, 
until N umber E is found, in bo ods ; then F is found, bythe 
Den in the Deſcription; r 
When à Table conbiting w umbets, ce eſcend 
ing perpendicularly but « "ell Namdg rizontally, - from 2 \Egree P 
another, and Pro n 1 late - 
Minutes, this becomes a troubleſame-taſk to ce a 2 7 


ö ones it is ſometiches. inſuperable. ; L his — e, myo vi 2260 : 


yons's Lane I. and what 179250 me under th the 0 

| 2 ſome eaſy Expedient a ich but mall. Error. 

was that of the neareſt whole —_ — oſe of the Obſervation. 
Juyichis Method the Difficulty was overcome, and the * Yo 


* 


ns Of the TRUE DISTANCE of CENTRES. 


uſual Caſes, ſeldom exceeded a few Seconds of a Degree ; but this is 
wholly removed by the Conſtruction and Uſe of the 5, to Table I. 
In * Uſe of this Table it is not neceflary that the Computor 
Hould take out the third Figure in Thouſandihs Place to an Unit. 
* Amongſt the twenty two Examples following (which are almoſt all 
by ſuch h B as would ſhew a Defect i in (his Table I. if there 
were any Defect in it) there is not one, but in it any Computor (how- 
ever flow of apprehenſion) can take out the Number inſtantly without 
erring Five, and it might be ſaid without erring Two in the greateſt 
of them: If that Error amounted to Ten (which can never 
pen under the leaſt Judgment and Attention) the Errors oy 
would be no more in Longitude at the Equinoctial, than the fo 
_ ow ; in the Channel the Miles would be but two thirds of thoſe 
at 


A Viewof the Errors at the Equinoctial, that would ariſe by in- 
creaſing or 4 U. the N? taken 1 Linear Table I. by an 
. of Ten Units. 


greateſt Error that an indifferent Computor may ee to 


this Table, is when one Altitude is very ſmall and 
e in ſuch a Caſe, it appears from the Cotftrucs 


eren Enor of Five in the third right hand - 
Place, ang this at the Equinoctial e yo. 3 an Error not ex 
eceding Two Miles; in all other Caſes by would yo 
Jeſs, and frequent yaniſh. Bar even i hs be Ok, the 
Error through u n Refraction , and an in- 
cores obſerved Diſtance of the Limbs, will be many times gener 
and'thereby render ſuch as this of a very 
From ſuch conſiderations as theſe, 6 & wil We to 2 
n leſſer Altitude, within which the 
of Refraction may not render the Longitude but little more 
with Error than what ariſes from the RN rg 
8 


EXAMPLE 


Of the TRUE DISTANCE of CENTRES, 15 


"EXAMPLE 1 


Star's Altitude 24 48 5 
Moon's Altitude 12 30 5 
' Moon's Hor. Par. o 56 15 


Required thetrue Diſt. of Centers? 


1ſt. By Linear Tables. 


Ne in Table J. 24136 
Co. ar. of Diſtance o. 107 
| 135 „ Com. Log. Sum 2.243 
in Table II. i UH 
80 Correction o 1 28 
Diſt. obſerved 51 28 35 


2d; By Sun & Moon's 1 


M 2 68 8 
= 93 2 


A 


. 


nh 
un" 
— 
0 
Go 
a 


ad, By different Methods. 


1 


xr. By the Linear Tables 51 9 $4 
2. Ry Sun and Moon's ö 51 9 52 
3. By Lyons's whole De F 51 9 51 


4. By Mr. Lyons himſe 51 9 52 
. By Ditto altered 51 9 51 


. By Mr. Dunthorne himſelf 31 9 54 


By Ditto altered — aN 4.80” 


EXAMPLE I. 


* Diſtance obſerved g | t Diſtance. obſerved. 1 

iſtance obſerv 1 2 Go obſe 21 175 
- = Star's Altitude . 5 

Moon's Altitude bs 17 8 


Required the true Diſt. of FCentte 


1ſt. By Linear Tables. 


Ne in Table J. 2.358 

Co. ar. x —_— 0.000 

573“ Com, Log. Sum 2.758 
o in Table II: „ : Fi 

3 Correction Oo 
obſerved - 90 11 I 


3d. By different Methods. 


na Linear Tables 59 29 * 
Sun and Moon's Angles 89 29 20 
| Rog ore s Whole D 89 29 17 
4. BY L yons altered 89 29 10 
5. By Dunthorne altered 89 49 20 
6, BY Ditto again altered 39 29 15 


— 


if 


or. Par. 


4 


D 2 90 30 
Arc = 1 1 29 
Arc= 0 © 3 
EBF 
D =30 59 4 
E = 89 29 14 
5 1 
| * 89 29 + 
2d. By Sun & Moon s Angles, 
'S_ #4 
M 2 
7 
A = 31197 
8 3. 
C = 05g 54 
D — 1 13 
E = 89 29 19 
F 22 & b 1 
"M = 89 29 20 


EXAMPLE 


18 of the TRUE DISTANCE of CENTRES. 


EXAMPLE III. AE AF. 


f Yiftince obſcived 99 58 5 « Diſlance obſerved 183 29 25 

Star's Altitude 6 5 © Sun's Altitude + 35 

Modn's Altitude 88 46 Moon's Altitude 7 48 

mJ don's Hor. Par. 1 Moon's Hor. Par. 79 58 34 
Required the true Diſt. of Centres? Required the true Diſt. of Centres? 


tft. By Linear Tables. 1ſt. By Linear Tables. x 
| Nes in Table I. 2.77 3 Nes in Table J. 2.265 


Co. ar. of Diſt. obſerved o. 000 Co. ar. of Dift. obſerved 0.012 
393˙ Com. Log. Sum 2. "773 _ 189// Com. Log. Sum 2.277 


© in Table II. „ ab; in Table II. 1 M4 
B Correction © 9 53 Correction & 3 35 
. obſerved. 89 5 » Dil. obſerved 103 29 27 
FFP = 103 29 27 
1ſt Arc = O 8 16 Mt Are 2 2 38 
2d Arc= © ov 8 2d Are . 8 13 21 
C=0o £58 C = ©3259 
* D = 103 33 2 
2 2 51 E = 103 O 3 
0 © 0 0 
r = 90 2 $1 'P. = 203 © 3 
24. By different Methods. 2d. By different Methods. 
1. By the Linear Tables go 2 [1 1. By the Linear Tables 103 0 3 


2. By Sun & Moon's Angles, an Abſurdity. 2. By Sun & Moon's Angles, an 1 
3. By Lyons's whole Degrees = o 


3. By Lyons's whole Degrees ge 2 4 
ö By go altered 90 2 3 4. By Lyons altered 
iv Dunthorae altered 90 8 26 8. By Dunthorne altered — q {5 54 55 
| By Ditto again altered go 2 32 By Ditto again altered 102 39 56 


2 two foregoin Examples have nearly the fame Data, as two 
ur publiſhed and ſolved in a certain Book of Tables; and theſe 
re introduced, only to ſhew the Abſurdity of ſuch Queſtions. 
hen che Cotempo porary Obſervations are made, the Obſerved 
Cot titute of Sun or Star, the Obſerved Co- altitude of the Moon, 
e Obſerved Diſtance of the Limbs, do always form a Spherical 
| Looks ngle, in which any two of its Sides, are together greater than 
the 25 Side. But in both of theſe Queſtions, the two Co - alti- 
tudles together make leſs than the Diſtance; conſequently, they are 
both of ti them abſurd and unanſwerable, and the Corrections for * 


| — and a belong to other Data. 


&- 
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Of the TRUE DISTANCE of CENTRES 19 


EXAMPLE v. 


* Sun's Altitude 45 33 36 
Moon's Altitude 19 43 6 
Moon's Hor. Par. © 57 1 


EXAMPLE VI 


/ 77 "IS O 4 44 
&« Diſtance obſerved 110 42 5” © Diftance obſerved 50 8 41 


Star's Altitude 19 18 5 
Moon's Altitude 55 56 5 
Moon's Hor. Par. 1 © 


| 5. 
Required the true Diſt. of Cents? Required the true Diſt. of Centres? 


1ſt. By Linear Tables. 


Ne in Table I. 2.163 


Co. ar. of 2 0.020 
155“ Com. Log. Sum 2.191 
41 in . 1 © 
196 Correction © 3 16 
Diſt, obſerved 110 22 5 


& a= 0 $7 ig iſt Arc = o 25 48 
ad Ac = © 7 11 2d Arc = © 41-29 
C = o 50 50 01 4 
D = 110 25 21 D. = 50 1p 44 
E = 109 34 31 E = 50 26 25 
F = 10 02 F. UO 5 
P. = 109 34 30 P = 50 26 30 
2d. By Sun & Moon's Angles. 2d. By Sun & Moon's Angles, © 
o 7 | © 
M = 19 38 M = 117 48 
S = 27 56 , 8 * 31 42 @ 
A = 2902 A 9 
3 ax 44 B '= 137 
C = 0 47 38 C=" 043741 —. 
D = 110 22 5 D = 50 B 41 
E = 109 34 27 E = 50 26 22 
F'= 0 © 1 E 0.0.4 
F = 109 34 26 P = Fo 26 27 


3d. By different Methods, 


1. 


1. By the Linear Tables 109 34 30 


2. By Sun and Moon's Angles 109 34 26 
3. By Lyons's whole Degrees 109 34 30 


4. By Lyons alteted 109 34 26 


1. By the Linear Tables | 50 26 30 
2. By Sun and Moon's Angles 50 46 2 
3+ By Lyans's whole Degrees 50 46 9 
4+ By Ditto altered ' $026 þ 

5+ By Dunthorne altered . J0 36 as 


D 2 


' 1ſt. By Linear Tables. 


Ns in Table J. 2.215 


Co. ar. of Diſt. obſerved 0.115 
 214// Com. Log. Sum 2.330 


g1 in Table II. „ , „ 

123 Correction G 2 3 

Diſt. obſerved 50 8 41 
i 


3d. By different Methods. 


1 


EXAMPLE 


20 Of the TRUE DISTANCE of CEN TR ES. 
EXAMPLE VI. EXAMPLE VII. 

6 Diſtance obſerved 28 14 39” & Diſtance obſerved 59 25 345 
Star's Altitude 20 11 4 Sun's Altitude 59 12 5 


Moon's Altitude 18 56 4 Moon's Altitude 27 2 
' Moon's Hor. Par. © 55 30 Moon's Hor. Par. © 59 5 


Required the true Diſt. of Centres? Required the true Diſt. of Centres? 
iſt, By Linear Tables. iſt, By Linear Tables. 


Ne in Table III. © © 30 N? in Table I. 2.136 
Diſt. obſerved 28 14 39 Co. ar. of Dift. obſerved 5 
D =28 15 9 159“ Com. Log. Sum 2. 201 
iſt Arc= © 40 22 | 65 in Table II. fag 
2d Arc = © 33 26 94 Correction 0 1 34 
C=o 656 Diſt. obferved 59 25 34 
D = 28 15 9 D #7 8 
E= 388 13 iſt Arc = o 59 48 
Og 3 o 16 4 
= 88 857 7 = 0 43 44 
| E =.58 43 24 
7. = "0 © : 
© 5 en 
2d. By Sun & Moon's Angles, 2d. By Sun & Moon's Angles. 
M = 82 24 N 4 
3 3 1 
5 . = 25 , 
R = a * B = 33 
GC = 0-627 - C o 42 12 
D = 28 14 29 D = 59 25 34 
E = 28 8 12 E = 58 43 22 
E =/0 0 44 „„ 
P 28 8 56 P = 58 43 27 d | 
_ "gd. By different Methods. 3d. By different Methods, 
1. By the Linear Tables | 28 $ 57 I. By the Linear Tables | 5B 43 29 


. 2. By Sun and Moon's Angles 28 8 56 2. By Sun and Moon's Angles 58 43 27 
3- By Lyons's whole Degrees 28 8 36 3. By Lyons's whole Degrees 38 43 26 
4. By Ditto altered 33 8 57 4. By Ditto altered 58 43 29 


EXAMPLE 


Of the TRUE DISTANCE of CENTRES. 21 


EXAMPLE IX. EXAMPLE X. 


| oO 1 : 28883 | 
© Diſtance obſerved 43 35 42” © Diſtance obſerved 29 24 46” 


Star's Altitude 11 18. 6 Star's Altitude 49 57. 4 


Moon's Altitude 9 37 6 Moon's Altitude 64 19 4 


14 Moon's Hor. Par. o 54 42 Moon's Hor. Par. © 57 8 
Required the true Diſt. of Centres? Required the true Diſt. of Centres? 


iſt. By Linear Tables. iſt, By Linear Tables; 
Ne in Table J. _ 2.052 


„ 
Co. ar. of Diſt. obſerved o. 161 N? in Table III. © o 31 
163" Com. Log. Sum 2. 213 Diſt. obſerved 29 24 46 
118 in Table II. „ , „ D = 29 25 17 
45 Correction © o 45 _ iſt Arc = 1 44 50 
Diſt. obſerved 43 35 42 2d Arc= 117 34 
1ſ Arcj= o 15 24 D = 2 2 17 
2d Are= © 9 32 E = 28 58 x 
2 0 5 52 F oO © 7 
= 43 
1 * 5 1 28 
| P = 43 31 1 
ad. By Sun & Moon's Angles, 2d, By Sun & Moon's Angles; 
3 0 [| 
M = 83 43  M=42 4 
8 87 56 „ 8 =95 19 „ 
A 319 A I 
3 = II B = 2 
S e 26 4 
D = 43 35 42 „ 
E = 43 30 34 E =28 58 2 
B o 26 F = o o 
f 2 3331 © P =28 58 9 


* oy | 

1. By the Linear Tables 43 31 12 * By the Linear Tables 28 $f 
2. By Sun and Moon's Angles 42 31 0 2. By Sun and Moon's Angles 28 38 

3. By Lyons whole Degrees 43 31 1 3. Ey Lyons's whole Degrees 28 38 
4 By Aſtronomer Royal 43 31 2 4. By Witchell' Methot 28 38 


| BXAMPLE x. 


I IG A OT IRAs VER CORY” Too” PAY AE + us, D% HOARY EOS Del es ar HE CE Cul PRESEEY — 
. - * © * 
1 X - _- 
* * * * 
* 4 \ by < * — 


r 0% VGA OCT 4. 31 1" * 
4 * wo - 1 - 
1 . : g 
. 1 - „ . 
* ” 4 * 


- 


2 f . TRUE DISTANCE of CENTRES.” 


EXAMPLE XIL 


NE AM OO a, | 

A Diſtance obſerved 62 23 59” © Diſtance obſerved 85 o 09” 
Star's Altitude 18 42 Star's Altitude 1 
"Moon's Altitude 47 42 6 Moon's Altitude 30 © 5 
Moon's Hor. Par. © 57 6 Moon's Hor. Par. 1 0 © 


Requited the true Diſt. of Centres. Required the true Diſt, of Centres? Fn 


iſt; By Linear Tables, — 3. By Lincat Tables. 


Ne in Table I. 2.188 We in Table I. 2.480 


Sum 2. Com Sum 2.482 
oy 90g in Tad H. 1 4 


2 o 1 56 294 Correction oO 4 
. 6a 23 59 Da. obſerved 85 © * 
D 612 25 55 ' D = 85 4 54 
: 1RtArc=" © 20 36 it Arc © 5 4 
ad Are o 22 3 ad Are 0 2 4 
+ 200 1 27 C = o 2 30 
D = 62 25 55 , 4 ==$6 4 54 
E = 62 27 22 = 85 2 26 
F = oO o 5 A 0 2 
| P = 62 27 27 P.. =; 2 26 
4a. BySun& Moon's Angles. ad. By Sun & Moon's Angles. 
0 N © 4 
' M=92 8 . M=$7 6 
7 8 = 45 15 _ 8 0 127i! , 
4 A = 84 A... 153 
| B = 116 3 295 
C 0 3 20 C=O 2 22 
; D = 62 23 59 HD $5 © © 
E = 62 27 19 E. =65 2 22 
. ee 5 F 2 0 2 
2 T =Þ2 27 24 P =B5 2 24 


EXAMPLE 


of e TRUE DISTANCE of CENTRES, 


EXAMPLE X18. 


4e Diſtance obſerved 38 22 1% 
Star's Altitude 12 27 5 
Moon's Altitude 20 9 4 
Moon's Hor. Par. 0 57 24 


Required the true Diſt. of Centres? 


Iſt, By Linear Tables. 


Ns in Table I. 2.095 
Co. ar. of Diſt, obſerved 0.207 
201“ Com. Log. Sum 2. 30² 
& in Table IT. 
N 
obſerved 


4 
4 


80 


* 


0 0 
o Sw a Su 8 wg 


WH - | 
* 0 SD N S S- IC 


0S%0 


7 


H H u en 


UI 
(0s) 
— 
0 


2d. By Sun tc Agi 


1 5 42 

| = 73 12 

A= a8 
*C*=''o0 6 4, 
D 38 22 17 
E = 38 28 18 
F O 0 31 
P = 38 28 49 

* n Methods. 


2 ab 54 
49 
Lyons re 38 28 LE 


#* , 
T4 wo 1 


* 
EX AM? LE XV. 


« Diſtance obſerved 45 40 14 
Star's Altitude 15 54 4 
Moon's Altitude 21 4 
Moon's Hor. Par. o 56 30 


Required the true Diſt. of Centres? 


iſt, By Linear Tables, 


Ne in Table J. 4874 
LAN of Diſt. ee 0416. 
* 
109 in Table II. e 7 „ 
57 Correction o o 59 
Dift. obſerved 45 40 14 
” Dm 5 41 11- 
it Arc O 22 35 
2d Arc= © 20 27 
12 
D = 45 41 11 


ad. BySun& Moon's Angjes, 


"I 
i if 
IS 
88 


— 


— 


A 
B 
C 
5 
E 
F 
P 


= 
"= 
"— 
— 
—— 

— 
= 
= 


0 
45 
45 

0 
45 


hs 


Com, Log. Sum a 


0 5 


— 


* 


EXAMPLE xv. 


„ Diſtance obſerved 65 27 
Ste s Altitude 78 18 6 
Moon's Altitude 15 21 6 
. Moon's Hor. Par. 


Iſt. By Linear Tables. 


Ne in Table I. 2.349 
PTY 3 obſerved 0.041 
Fo in Table II. 

196. Correction 
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. RequiredthetrueDiſt of Centres? Required he true Pi. of Centres? 


| | * Wann 2d. By Sun & Moon's Angles, 


EXAMPLE XVI. 
50” dy Diſtance obſerved 49. 


17 21” 
-Star's Altitude 27 15 5 
Moon's Altitude 43 20 $5 
Moon's Hor. Par. O 58 50 


iſt. By Linear Tables. 


Ns in Table I. 2-090 
Co. ar. of Diſt. obſerved 0.120 


162” Com. Log. Sum 2.210 


7 | 
Diſt. obſerved 49 


se 
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S oSS o 0 0B 


M 5 ; M =88 57 
| ES ,4 
A 2; 

C = 0 54 28 3 + 

22 3 4 

3 « 
.F = SS T F 

P = 64 33 3 P, 


. By different 1 


o 4 ur DISTANEE of CENTRES. * 
EXAMPLE xvn. EXAMPLE I 


« Diſtance obſerved: 3s 2g « 

21 7 47. 40 
oon's Altitude 20 

Moan's Hor. Par. — 8 


o 86 24 
Annees, Bib. ü, Required che * cle 


Noe i in Table I. = 2,1 12 
Co. ar. of Diſt. ob[#fetl b. 5 10 
15 Com. Log. Sum 2. 122 
24 in Table HI. 4. 4 
1% O en d 4 % 
obfetved 1904 30 0 


iſt, By Linear "ops 
Ne i in . 8 0 6 37 TY 


CC = ©: t 40 
DD = 35 30 22 
E = 35 28 42 
F = © o 33 
P = 35 29 15 


22. By oO Methods. 


w 335 25 2 


s oon's Altirbds-/ ” 


Moon's Hor. Par. 


verggerer 


Math 9 
::4 mm 97 
C = 33 
LT = 0 1 4 
= 35 29 4 
| A 
P = 0 33 
P = 35 29 14 


* * Sun & Moon's Angles. 2d. By Suns Mobh' $Angles. 


D 10 
Are = L 15 
Arc = $ 51 
CC = '5 21 20 
5 = 102 32 37 
oe = 102 11 17 
e 
IP" 2162 11 . 
M e 8 
= 65 30 5 
= 1237 
— Aa - 
= 618 44 
= 102 30 © 
= 102 11 16 
= © © $Z 


. By dferens Method; 


1 Hy he Liner Toles o& | 
8 1 42 * 


vons s whole Degrees 102 1 s 
. By Ditto himſelf 102 1 1 


* 12 Caſe Method 103 10 54 


EXAMPLE 
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6 Of the TRUE DISTANCE of CENTRES. 


4. By Sun and Moon's 


EXAMPLE XIX. 


« Diſlance obſerved 33 15 ©” © Diſtance obſerved 56 17 44” 


Star's Altitude 20 5 
Moon's Altitude 64 30 5 
Moon's Hor. Par. o 55 29 


ft. By Linear Tables. 


Ne in Table III. © © 35 
Dit. obſerved 33 15 0 


D = 33 15 35 
LOT 33 
Arc= 1 16 21 
Ee 0 0 48 

| D = 3315 35 
E = 33 10 23 

a F = o o 

P = 33 16 29 


ad. By Sun ze Moon's Angles. _ 2d, By Sun & 
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EXAMPLE XX. 


Star's Altitude 53 1 
Moon's Altitude 64 3 
Moon's Hor. Par: 1 1 9 


 RequiredthetrueDift, of Centres? Required the true Diſt. of Centres? 


rſt, By Linear Tables. 
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808838288 »g © 
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zd. By different Methods. 


Moon's Angles. 


Of the TRUE DISTANCE of CENTRES 25 


EXAMPLE XXL 
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EXAMPLE XXI. 


« Diftance obſerved 113 19 26” ( Diftance obſerved 101 46 47 


Sun's Altitude 83 1 
Moon's Altitude 29 38 5 
Moon's Hor. Par. © 56 29 


Sun's Altitude 56 16 © 
Moon's Altitude 17 47 0 
Moon's Hor. Par, o 56 40 


RequiredthetrueDiſt. of Centres. Required the true Diſt, of Centres? | 


iſt. By Linear Tables. 


Ne in Table I. 2.478 


Co. ar. of Diſt, obſerved 0.037 
328“ Com. Log. Sum 2.515 
48 in Table II. 0 u 
376 Correction o 6 16 
| Dig. obſerved 113 19 26 
D = 113 25 42 
itAre= © 14 
2d Are © 12 
C = 0 1 19 
D = 113 25 42 
E = 113 8 23 
F 
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2d, BySun & Moon's Angles, 
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3d. By different Methods. 


By the Linear Tables 
By 
By 
By Witchell's Method 


Fr 


1. 
2. 
4 113 8 12 


| 4 
th 113 $14 
Sun and Moon's Angles 1138 6 
Lyons's whole Degrees 113 8 19 


1ſt. By Linear Tables. 
Ne in Table I. 2.240 
Co. ar. of Diſt. obſerved 0.009 


17 Com. Log. Sum 2.2404 
_ in Tablet”, 4 ** 
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3d. By different Methods. . 


1. By the Linear Tables wo 36% 
2. By Sun and Moon's 100,58 16 
3. By Lxons a whole Degree 100 53 17 


4. By Wuchells Method, 10 38 of 
SECTION 


« * . GREENWICH 24 i e SHIP, 
rr 1B £34 0 Av. 


£ 5 4 . 
- % © *.. 


08 the TIME at GREENWICH and at the SHIP. 


The Time at Greenwich and at the Ship, may be expreſſed cither 
in Hours, Minutes and Secongs, or in Degrees, Minutes and Se- 
_— allowi rages, Fifteen Degrees to an Hour of Time; but it will 
— way. to uſe the latter of theſe two methods ; 
| — either of them may be uſed, as it may be thought moſt 
adviſeable. 
The lowermoft Line in the table of Proper Logiiikine, increaſes 
by Fifteen Minuteg ta Forty«five Degrees. The uppermoſt Line 


e ta Three Degrow, v which may alſo be called Three, Hours 


RY uke the Taft Difference of Proper Logarichie is found; if 
= - Houfs ate a. expreſs the Time at Greenwich, the Degrees and Mi- 
| | | — 8 op are Hours and Minutes, and the Seconds are in the 
2 of th 121 able; 0 — add the hr Hours, and the Time at 
| is had. in T 
| be”. the Time at 8 is to be expreſſed in Degrees, a 
Wl; Fourth 1 of the Seconds in the Side are Minutes. to he added to 
| the L sand Minutes in the lowermoſt line of the Table, and L 
i - this ad to the firſt Hours in Degrees, gives vs: Lime at Green- ' 
wich in ta and Minutes, 

BY the 4 Methog, the Time at the Ship, ing Noon or 
| Jhort of Noon, is found in Degrees and Minutes; and theſe com- 
| |  - pared with the Time at Greenwich, ves the Longitude. 


.:F 7 Method of avoiding the ſeveral Reductions into Time, 
3 v i pointed out in the Theory and Practice of Longitude and 
IM Formule; herewith and is unexceptionable, as the Time at the 
. — 5 0 8 to that at Greenwich, in the ſame manner 
a. it is in Degrees, as it would be if it was in Time. 
hen a Watch is iet for ſhewing the Time at the Ship or rather 
at t ac Bel whers Obſervations have been made for its adjuſt- 
* the Reductions to Time are to be made in he uſual manner. 
e& Expreſſion: for Longitude is and ever will be in Degrees and 
\ | 3 imę, becauſe the Charts are inſtituted on that Plan, and the 
* | whole Syſtem of Aſtronomical Calculations and Tables, | It would 
| therefore be, not only beſt for the Eaſe of the Longitude Computor, 
bdut moſt exaR (if he, myſt uſe a Watch for ſhewing Lime at the 
Ship) to one thät ſhews De grees and Minutes of the Equator, 
_ an one 220 be alſo more * applied to 927 other Me- 
15 of findiyg Irude- at Sea, and other. parts, 0 beben 
1 807 6 70 caſe, the Equation ables and 
| oh be regulated-accordingly. , 
10171942 EXAMPLE 


\ — 


Of TIME ot GREENWICH d be SHIP. 

EXAMPLE Il, 

„ a. _ 
9 : is = 


3 L. 


Fo. / 


= * 


Time $9 19 Gr. P.M. 


Co-lat. 85 43 2 0.0829 _ 


— diſt. 84 12 = 0.0022 
Co. alt. 7e 38 EE 
210 3 | 
* 938% 
34 38 = '9-7546 
19.8241 


T; 7 + 
ime - = Ship-P, 
Longitude 10.49 W. 


EAANELE II. 


; = 10 $81 
= - 109: 37 16 
82 1 31 198 q 
oper Log. = 0.294 
= 108. 5 58 * 
1 28 28 
Proper Log. a = 2 
43 365 011 

Time 88 Gr. P.M. 


36 G 
Co- lat. 56 23 3 
1 46 


th abſolately 


| good Watch; for — ime av the 


2 (Tims. fo, quid 8 


5  'thieforeitbehoyivevery == 
| - tifing:this Method DI as | 
Fr N Nr (11 


. 1 17 
1131 80 50 

9g = oj 
Logins 19 W. 6 7 
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b but _ this. was, 
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Latitude. 


ETS % ZODIACAL STARS. 


„ enen x. _ 
Of the apparent Places, Diurnal Motions and Periodic 
' Revolutions of the Sun, Moon, Primary Planets and 


1. The Sun is always apparent] in the Ecliptic Line, and there- 
clin: 


fore hath Right Aſcenſion, D ion and Longitude, but no 


$\ The Moon is always apparently. near the Ecliptic, ſometimes 
a ſew degrees north 20 thereof, + other times in it; and there- 


fore may have Right Aſcenſion and Declination, Longitude. and 


near vg Hours, by the Time ſhe comes to the ſame apparent Longi- 


Echte ue, they 


3. Mercury and Venus ; Mars, Jupiter and Saturn, are always 
apparently near the Ecliptic, and therefore may have Right Aſcen- 
ſion and ination, Longitude and Latitude. 5 
| tars are near and others remote from 
ic; therefore, they may have Right Aſcenſion and Declina- 


* 


e Longitude and Latitude. 
ok the Diurnal Motions. | "Fay 


Sr \#-+ 
= - 


„The Sun appar moves round the Earth, in the Interval” 


of Time called a Solar Day. | 


6.. The Moon y moves round the Earth at a Medium, 
in an Interval which is 52 Minutes longer than a Solar Day, x. 
7. The —_—_ Planets may apparently move round the Earth, 
either in a Solar Day or a little longer or 1 Interval, according 
to cheir Places in the Heavens. . 8 
8. The fred Stars apparently move round the Earth in a ſhorter 


a * 


## - 
or. 9.7 of Time. 
b 13 | a 
725 727 =} #3 1 Of P * o ol . 
P IAE * 4 0 e eri lic R utions: 
N 7 J 7 


SL Yds. © 


9. The Bath apparently moves round the Ecliptic in the Interval 
of i Solar Year, or 365 Days 5 Hours 49 Minutes, | 


Interval of Time than the Sun, by almoſt a Degree of the Equator 


10. The: Moon apparently moves round the Ecliptic, or rather 


near it, u 29 Days 7 hours 43 Minutes; but it is 29 Days and 


” « -- 


- 


tude with the Sun, 3 
t, The Primary Planets are near the Sun, as follows; namely, 
Mercury in 38 Days; Venus in 292 Days; Mars in 780 Days; 


| Jupiter in 390 Days z Saturn in 378 Days. Therefore, in theſe 


In - come nearly to their like rent Diſtances from. 
a e ee 


, 
. * * 1 2 0 % ww 
. | 
- 0 
, 
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of the ZODIACAL STARS, gn © 
de na In e Ya , 0 e N 


— 


| r. The Zodiac is 2 Space of near 17 Degrees in Breadth, er- 
tending round the Heavens, and divided in the Middle by the 
Ecliptic Line. 
2. The Fixed Stars within the Bounds of the Zodiac are called 
the Zodiacal Stars. Thoſe of the firſt Magnitude either within this 
Limit, or not far north or ſouth from it, are uſed in finding te 
Longitude at Sea in the Night, in the Lunar Method. | 
3. 4 Zodiacal Stars of greater Appearance within the Zo- 


f. ALDEBARAN ; 2 Red Star having many ſmall Stars 

I» round it, and the Seven Stars to its north weſt. 0 
2d. PoLLux about 45? eaſtward from Aldebaran, having F 

Caſtor a Star of the ſame Magnitude, north weſtwardly from it. 2 
zd. Recuius; a Red Star, about 37? fouthealtward #0 

from Pollux, known by being ſouthermoſt of four Stars in a 

—_—_ line, north and ſouth. 


| an - Spicaz a ſmall white ſparkling Star about 54? fouth- 
from K. ulus. 


5th. Aur anon, a large Red Star about 462 ſoutheaſtward 
3 Spica, having ſeveral ſmall Stars weſtward of it like a. 


6th. 8 CayrIconnt ; is a ſmall Star about $6? eaſtward from 
Antares, and known by another ſmall Star near it north | 
4. The Stars without the Zodiac that are uſed in the Lunar Me- 
thod, are introduced to ſupply the Defect of g Capricorni; namely, 
I th. a PEOAS1I. Sth. a ARIETIS. gth. a AQuILE, a white 
| ſparkling Star about 252 northward from 5 Capricorni, having 
a ſmall Star near it northward. 1oth. FOMALHAUT, a large 
Star about 45 ſouth.from « Pegaſi. : 
1 The Zodiacal Stars that can moſt eaſily be found; are, Alde- 
baran, Pollux, Regulus, Spica, Antares; and out of the Zodiac, 
— and Fomalhaut; the other three, a Pegaſi, a Arietis and 
8 icorni, are eaſily found by the Chart of ical Stars, wg + 


SECTION XXI. 


Of the Poſitions which the Ecliptic and Zodiac may haves - 
| at different Times and Places. 
Whilſt the Celeſtial Bodies are apparently moving round the 


Earth's Axis from Eaſt toward Weſt, and the Circles of 15 
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8 2 "Oi PHASDS U MOON, 


leſtial Sphere with them; EIS WAll take various Poſitions to 


_ the Horizon, durin: the Inverva hof every 24 Hours of Time. 


The Moon 3 ical Stars bing er the Ecliptic, their Po- 
her, muſt undergo the ſame 


1 to the Horizon, and to one a 

ED as the Circles of the Sphere, j in. which * 8 
tuated. - 

1. In Latitude 667 N. when the Sun enters corn; at 

Noon the Eclipt 28 Horizon eoineide. In the Latitude 


South, when Sun enters Cancer; 3 at Noon the Belp. in 
the Hori IZONR, © 


2. Atall ocher. Places ant Fines ;' one Half of the Fcliptie: if 


above the Horizon and the other balf under it. | 
3: The Point of the Pcliptic in which the Sun a apparently i is, 
egmes*to the Meridian, likewiſe to the Horizon at Sun-rifing and 
Sun-ſerting with the Sun. 
4% Thas- Half of the Ecliptic which ! is above the Horizon, is 
-_ ing its Poſition continually ; ſometimes it-is perpendicular to 
— wen at ſome places, and 
— or ſouthward. © 
5. To Obſervers between - the Tropics (that is, between 2 32 28- 
North and South. Latitudes) the Ecliptic is Perpendicular to the 
the Horizon, once eaſtward and once weſtward i in the Space of every 


Hours. 
6. The Fixed Stars without the Zodiae, Wed perpendicularly 


| over or under the Moon frequently, zorn o To CR 


— 4251 
SEC. TI ON XXII. 


do the Sun and Zodiacal Stars. bs he 
; nderftand how the Moon's Cuſps or Ph 1 
* 8 nEceflary to knaw how ſhe is pros teat " Sun, 
285 ibs greeting gets .i in 


Uo North or South Lagtugde, by toſſing, the 
| Eeliptc under an Angle of 55 18 nearly. 4 


Could the Moon be always accurately in, the Eius Line, the 


Exliptic; but. as: that cannot be, that Angle becomes varied ac- 


| cording to her Latitude and Diſtance from the Sun. 


This Method of finding the Zodlacal Stars b 7 their Poſitions o 


Moon and the Line hen Gufps,-jo full treated of in the 
and Practice f 22 5 at Sea, and oe Uk of the Chart of 
| Men Stare. "1013450 > Aadbd 1 
| J. for 16” 4 h 
ce, | 2827 15 222 2280 


T H E E N p. 


at other times it is inelining to it 


Lin e Joining her Cuſps, would be accurately at Right Angles to the 


i of the on. and Phaſes of the Moon, with their v Potion 5 


J 


